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Abstract

In the present study, we analysed the results from the use of serological tests
for the evaluation of the antibody response to SARS-CoV-2 virus, with the
aim of verifying the seroprevalence for SARS-CoV-2 virus infection in
Rome. Evaluations related to the seroprevalence are important for defining
the epidemiological parameters of this disease. We therefore analysed the
data deriving from 1586 subjects, residing in the geographical area of Rome,
subjected to a rapid test, capable of detecting the presence of specific IgM and
IgG class antibodies directed against the SARS-CoV-2 virus. Among the 1586
cases, 83 had positive conversion of IgM antibody and/or IgG antibody and
1503 tested negative. Out of 83 positive cases, 48% (40/83) samples resulted
positively for both IgM and IgG, while 45% (37/83) were positive for IgG only,
and 7% (6/83) for IgM only. The prevalence of anti-SARS-CoV-2 antibodies in
the considered geographical area was 5% (83/1586), and 54% (45/83) of our
population was an asymptomatic carrier. The study was performed to better
evaluate the population prevalence in the studied geographic area. To our
knowledge, this is the first study carried out in the Lazio region reporting
data related to the asymptomatic carriers.
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1. Introduction

The first diagnosis of COVID-19 in Europe has been confirmed in a 38-year-old
Italian healthy man. The time between the onset of upper airway symptoms and
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pneumonia was 2 days only. Only 4 days after the onset of COVID-19, the pa-
tient was admitted to the intensive unit care of the Policlinico San Matteo in
Pavia because of respiratory failure. After weeks of intubation and supportive
treatment, the patient luckily recovered and could be discharged in good condi-
tions. Worldwide in less than 4 months spread of COVID-19 which was inevita-
ble, has moved from affecting a few persons in Wuhan (Hubei province, China)

to more than 20 million people in almost every country (Coronavirus Research

Center, https://coronavirus.jhu.edu/map.html visited on August 21%, 2020) [1]
[2]. Economic, social and political distresses caused by this epidemic will cer-
tainly impact our country and the entire world in the coming months, probably
years. We feel the need to share with the scientific community and others our
epidemiological data available as today in the area of Rome, Italy. Hoping that
information level keeps high will help to fight and finally stop this pandemic in-
fection. Serologic assays for SARS-CoV-2, now broadly available, can play an
important role in understanding the transmission dynamic of the virus in the
general population and identifying groups at higher risk for infection. Unlike
viral direct detection methods, such as nucleic acid amplification or antigen de-
tection tests that can detect acutely infected persons, antibody tests help deter-
mine whether the individual being tested was previously infected even if that
person never showed symptoms. These tests can help determine the proportion
of a population previously infected with SARS-CoV-2. Thus, demographic and
geographic patterns of serologic test results can help determine which commu-
nities may have experienced a higher infection rate [3].

As today it is not clear whether a positive serologic test indicates immunity
against SARS-CoV-2; at this regard serologic tests should not be used at this
time to determine if an individual is immune.

As additional data are collected to understand the significance of the presence
or level of antibodies and their correlation with immunity, serologic tests may
have utility in infection control decisions, but for now this evidence is not avail-
able. In the present work, we analysed the results deriving from the use of a
rapid test to evaluate the antibody response in the studied population of 1586
subjects, collected from mid-March to the end of July 2020 in the laboratories of
Altamedica in Rome, all subjects were resident in the Roman city.

The aim was to evaluate the percentage of subjects who came into contact
with the virus SARS-CoV-2 in this area. Reporting these data, it is very impor-
tant, as well as evaluating the number of asymptomatic people among the posi-
tives population, such information in fact is not often clearly reported in the

daily bulletins of the regional health that consider mostly symptomatic cases.

2. Methods

Study population
Between mid-March until the end of July 2020 we enrolled 1586 subjects who

voluntarily contacted the Altamedica diagnostic center of Rome, and requested a
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serological test. The studied population resides in the districts of North, East,
South, West and Center of Rome, and is composed of asymptomatic subjects,
who therefore did not show any symptoms at the time of collection, and of
symptomatic subjects who at the time of collection reported symptoms such as
fever, and cough (Table 1). A whole blood sample was taken from the home of
the subject requesting the test by the medical staff of the Altamedica laboratory
in Rome. The study was conducted with the consent of all the participants, and
was approved by the internal Ethics Committee of Altamedica Laboratories, Ar-
temisia S.p.A.

Sample Testing

The IgM antibody and IgG antibody against SARS-CoV-2 in blood samples
were tested using 2019-nCOV/COVID-19 IgG/IgM Rapid Test Device (Hang-

zhou Realy Tech Co., Ltd.) according to the manufacturer’s instructions. These

Table 1. Results of the anti-SARS-CoV-2 IgG-IgM antibody test in 1586 samples.

SARS-CoV-2 SARS-CoV-2
IgG-IgM positive IgG-IgM negative
Samples analyzed 83 (5%) 1503 (95%)
Median age (IQR*) 43 (32 - 55) 46 (35.5 - 56)
Sex
Male 36 (43%) 722 (48%)
Female 47 (57%) 781 (52%)
Age, years
4-20 5 (6%) NA
21 - 64 72 (87%) NA
=65 6 (7%) NA
Presenting symptoms 38 (45%) 95 (6.3%)
Fever 21 (25%) 38 (2.5%)
Cough 4 (4.8%) 16 (1%)
Bronchitis 1(1.2%) ND
Fever, diarrhea 1(1.2%) 23 (1.5%)
Fever, Cough, Olfactory and Gustatory dysfunctions 2(2.4%) ND
Olfactory and Gustatory dysfunctions 3 (3.6%) 7 (0.4%)
Olfactory and Gustatory dysfunctions, Fever 2 (2.4%) 5 (0.5%)
Olfactory dysfunction 4 (4.8%) 2 (0.1%)
Gastrointestinal dysfunction ND 4 (3%)
Laboratory results
IgG-positive 37 (45%) ND
IgM-positive 6 (7%) ND
IgG & IgM-positive 40 (48%) ND
*IQR = Interquartile range; ND = Not Detected; NA = Not Analyzed.
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reagents are supplied by Hangzhou Realy Tech Co., Ltd. and resulted CE marked
and regularly registered with the Ministry of Italian Health as an IVD Medical
Device at N. 1923329. Briefly, the device was opened immediately before use.
Refrigerated blood samples used for the test, are warmed to room temperature.
During testing, 20 uL whole blood samples are pipetted into the sample port fol-
lowed by adding 2 drops (about 20 uL) of dilution buffer to drive capillary action
along the strip. The entire test took about 15 min to finish.

3. Results and Discussion

1586 subjects were tested for COVID-19 infection, evenly distributed between
men and women (48% vs. 52%). Age and gender are detailed in Table 1. All
samples were tested for viral antibody with a 2019-nCOV/COVID-19 IgG/IgM
Rapid Test Device (Hangzhou Realy Tech Co., Ltd.) [4]. The sample studied is
shown in Figure 1, 5% (83/1586) of the analysed subjects resulted in SARS-CoV-2
virus infected, while 95% (1503/1586) had no positive results for the serological test
(Table 1). Among the SARS-CoV-2 positive subjects, 48% (40/83) were positive

CONSORT diagram

Figure 1. From mid-March 2020, 1586 subjects were analyzed in the Altamedica labora-
tories, of which 1503 were negative, and 83 were positive for antibodies response directed
towards the SAR-CoV-2 virus. Among positive 54% were asymptomatic and 46% were
symptomatic carriers.
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for both IgM and IgG, while 45% (37/83) were positive for IgG only, and 7%
(6/83) only for IgM (Table 1). Our data has shown that the infection is con-
tracted often by female than male individuals with a ratio of 43% against 57%
(36/83 males and 47/83 females) (Table 1). Furthermore, in 54% (45/83) of the
subjects who contracted the virus, the clinical future that accompanied the infec-
tion was negative, while 46% (38/83) of the subjects who contracted the virus
were symptomatic or paucisymptomatic (Table 2).

Males showed no symptoms of disease in approximately 44% (20/45) of cases,
similar females reported no significant symptoms in 56% (25/45) of cases (Table
2). Among the symptoms, the most frequent was fever, followed by olfactory,
and gustatory dysfunction (Table 1).

According to what is currently known about the natural history of specific
immunity to SARS-CoV-2, IgM should become negative about 7 weeks after the
first antibody response that occurs about 8 - 12 days after the infection onset,
while the IgG appears about 14 days and persists for a longer time [5] [6] [7] [8]
[9].

From what emerged, it can therefore be assumed that in 48% (40/83) of the
subjects having both IgG and IgM the infection occurred in the last 2 months.
While in the 45% (37/83) of the subjects having only class G immunoglobulins,
denoting an infection dating back more than 7 weeks [9] (Table 1). In 6 cases
7% (6/83) of the subjects presented only the immunoglobulin class M, without
IgG, a fact that was given the current knowledge on antibody dynamics, would
depose for an infection that occurred no more than 3 weeks before the serological
test date, since after three weeks, positive conversion of both IgG and IgM was ex-
pected in almost 100% of the affected subjects [10]. From the literature the longev-
ity of the antibody response is still unknown, but it is known that antibodies to

Table 2. Epidemiological and laboratory results of 83 patients positive to SARS-CoV-2
IgG-IgM in Altamedica S.p.A. laboratories.

Asymptomatic Infection Symptomatic Infection
(n = 45) (n = 38)
Age
Age4-20 3 (6.7%) 2(5%)
Age 21 - 64 39 (86.7%) 33(87%)
Age > 65 3 (6.7%) 3 (8%)
Sex
Male 20 (44%) 16(42%)
Female 25 (56%) 22 (58%)
Laboratory results
IgG-positive 22 (49%) 15 (39%)
IgM-positive 3 (7%) 3 (9%)
IgG & IgM-positive 20 (44%) 20 (52%)
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other coronaviruses wane over time (range: 12 - 52 weeks from the onset of
symptoms) and homologous re-infections have been shown [11]. Has been
shown that SARS-CoV-2 IgM and IgG antibody levels may remain over the
course of 7 weeks [9]. In comparison, 90% and 50% of SARS-CoV-1 infected pa-
tients have been shown to maintain IgG antibodies for two and three years re-
spectively [12]. Longitudinal serological studies that follow patients’ immunity
over an extended period of time would be required to study the duration of im-
munity. Reinfections with all seasonal coronaviruses occur in nature, usually
within three years [13]. Based on the minimum infection intervals and the ob-
served dynamics of antibody waning has been showed that the duration of pro-
tective immunity may last 6 to 12 months [13].

Although the present epidemiological study still reports a sample that is too
small to be recognized as valid for the whole population, important conclusions
can still be discussed: i) first of all it appears evident that in the cohort analysed
5% of the subjects were infected and that, therefore, 95% did not contract the
infection and is potentially still at risk of contracting it; ii) it is also important to
point out that 54% of the subjects who contracted the infection were defined
asymptomatic; iii) from what emerged from the antibody detections it can be
assumed that the infection in 48% (40/83) of the subjects occurred in the last 2
months prior to the sample collection, in fact both IgG and IgM are still present;
vi) finally, at the present time only 37 cases out of 1586 showed a potential im-
munity with the presence of only IgG corresponding to 0.02% of the population
examined, indicating an infection with the virus that took place more than 7
weeks before the serological test date [5] [9].

We can conclude based on the seroprevalence of our sample residing in the
city of Rome, that in the recruitment period and in the geographic area consid-
ered, the prevalence of anti-SARS-CoV-2 antibodies was 5%. Moreover, highly
attention must be paid to asymptomatic carriers since they are one of the most
important infection origins and can markedly transmit the virus to other indi-
viduals [14]. Herein we reported 54% of asymptomatic carriers evenly distrib-
uted between male and female. Overall, with the current transmission patterns it
is unlikely that population immunity levels reached soon and will be sufficient
for indirect protection at least in the studied geographical region. Although our
study is limited to the Roman capital alone, it demonstrates the possibility of es-
timating and better understanding the progression of this pandemic. This tool is
also very important to reduce uncertainty about the state of the epidemic, which
can have important socio-economic benefits. To our knowledge, this is the first
study on a population subjected to antibody screening carried out in the Lazio

region reporting data related to the asymptomatic carriers.
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